Increased degranulation and phospholipase A2, C, and D activity in RBL cells stimulated through FcepsilonR1 is due to spreading and not simply adhesion.
Rat basophilic leukemia cells will adhere to and spread out on fibronectin coated surfaces in an integrin dependent manner. Adhesion and spreading on fibronectin leads to increased degranulation, inositol phosphate production, phospholipase D activation, and increased production of prostaglandin D2 and leukotriene C4 when the cells are activated through the high affinity IgE receptor. Rat basophilic leukemia cells will also adhere to surfaces coated with anti-rat class I antibodies, poly-L-lysine, and a lectin purified from Tetragonolobus purpureas. In all cases, antigen activated cells, which were adherent, displayed increased signaling, degranulation and eicosanoid production as compared to cells which were non-adherent. Cells which adhere to either anti-rat class I antibodies or poly-L-lysine also spread even though this is not mediated through integrins. In contrast, adhesion to the lectin from Tetragonolobus did not cause any appreciable spreading unless the cells were also triggered through the IgE receptor. Cells were also able to bind to fibronectin immobilized on polystyrene beads which mimics adhesion but does not allow spreading. However, these cells exhibited no increased signaling, degranulation, or eicosanoid production. Furthermore, rat basophilic leukemia cells can be modified by incubating them in the presence of biotinylated-phosphatidylserine which becomes incorporated into the membrane. These modified cells will adhere to streptavidin coated plates while unmodified cells will not. However, these modified cells do not spread, even after activation with antigen, and they show no increased degranulation or production of eicosanoids. These results indicate that adhesion itself is not sufficient for upregulation of the cells in response to antigen and that spreading of the cells may be the critical component.